[ ] Y .
r Genetics Your Guide to Understanding

NJ] Home
O

Genetic Conditions
Reference

MYH11 gene

myosin heavy chain 11

Normal Function

The MYH11 gene provides instructions for making a protein called smooth muscle
myosin heavy chain 11. It belongs to a group of proteins called myosins, which are
involved in cell movement and the transport of materials within and between cells. Thick
filaments made of myosin, along with thin filaments of another protein called actin,

are the primary components of muscle fibers and are important for muscle tensing
(contraction). Smooth muscle myosin heavy chain 11 forms part of a myosin protein
complex found in smooth muscles. Smooth muscles are the muscles that line the
internal organs of the body, including the blood vessels, stomach, and intestines; as
part of their normal function in the body, these muscles contract and relax involuntarily.

Each myosin protein complex consists of two pairs of light chains, which regulate the
complex and are produced from several other genes, and two heavy chains such as
that produced from the MYH11 gene. The heavy chains each have two parts: a head
region and a tail region. The head region interacts with actin and includes a segment
that attaches (binds) to ATP. ATP is a molecule that supplies energy for the cells’
activities, including muscle contraction. The long tail region of the myosin heavy chain
interacts with other proteins, including the tail regions of other myosins, enabling them
to form thick filaments.

Health Conditions Related to Genetic Changes

core binding factor acute myeloid leukemia

Rearrangements of genetic material involving the MYH11 gene are involved in a
form of blood cancer known as acute myeloid leukemia (AML). The most common

of these rearrangements is an inversion of a region of chromosome 16 (written

as inv(16)). An inversion involves breakage of the chromosome in two places;

the resulting piece of DNA is reversed and reinserted into the chromosome. Less
commonly, a rearrangement known as a translocation occurs between the two copies
of chromosome 16 (written as t(16;16)). In this translocation, pieces of DNA from
each copy of the chromosome break off and are interchanged. Both types of genetic
rearrangement result in the fusion of two genes found on chromosome 16, CBFB and
MYH11. These rearrangements are associated with 5 to 8 percent of AML cases in
adults. AML associated with either inv(16) or t(16;16) is classified as core binding
factor AML (CBF-AML).



The protein produced from the normal CBFB gene interacts with another protein
called RUNX1 to form a complex called core binding factor (CBF). This complex
attaches to specific areas of DNA and turns on genes that are involved in the

development of blood cells. The protein produced from the fusion gene, CBF[3-
MYH11, can still bind to RUNX1; however, the function of CBF is impaired. The

presence of CBFB-MYH11 may block binding of CBF to DNA, impairing its ability

to control gene activity. Alternatively, the MYH11 portion of the fusion protein may
interact with other proteins that prevent the complex from controlling gene activity.
This change in gene activity blocks the maturation (differentiation) of blood cells and
leads to the production of abnormal, immature white blood cells called myeloid blasts.
While inv(16) and t(16;16) are important for leukemia development, one or more
additional genetic changes are typically needed for the myeloid blasts to develop into
cancerous leukemia cells.

familial thoracic aortic aneurysm and dissection

Chromosomal Location

Cytogenetic Location: 16p13.11, which is the short (p) arm of chromosome 16 at
position 13.11

Molecular Location: base pairs 15,703,135 to 15,857,032 on chromosome 16 (Homo
sapiens Annotation Release 108, GRCh38.p7) (NCBI)
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Other Names for This Gene
« AAT4
. FAA4
. MYH11 HUMAN
* myosin-11
* myosin-11 isoform SM1A
* myosin-11 isoform SM1B
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https://www.ncbi.nlm.nih.gov/gene/4629
https://www.ncbi.nlm.nih.gov/genome/tools/gdp

myosin-11 isoform SM2A

myosin-11 isoform SM2B

myosin heavy chain, smooth muscle isoform
myosin, heavy chain 11, smooth muscle
myosin, heavy polypeptide 11, smooth muscle
SMHC

SMMHC

Additional Information & Resources

Educational Resources

Molecular Cell Biology (fourth edition, 2000): Muscle: A Specialized Contractile
Machine
https://www.ncbi.nlm.nih.gov/books/NBK21670/

Molecular Cell Biology (fourth edition, 2000): Myosin: The Actin Motor Protein
https://www.ncbi.nlm.nih.gov/books/NBK21724/

Scientific Articles on PubMed

PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28MYH11%5BTIAB%5D%29+AND
+%28%28Genes%5BMH%5D%29+0OR+%28Genetic+Phenomena%5BMH%5D
%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last
+1440+days%22%5Bdp%5D

OMIM

MYOSIN, HEAVY CHAIN 11, SMOOTH MUSCLE
http://omim.org/entry/160745

Research Resources

Atlas of Genetics and Cytogenetics in Oncology and Haematology
http://atlasgeneticsoncology.org/Genes/MYH111D43.html

Clinvar
https://www.ncbi.nlm.nih.gov/clinvar?term=MYH11%5Bgene%5D

HGNC Gene Family: Myosin heavy chains
http://www.genenames.org/cgi-bin/genefamilies/set/1098

HGNC Gene Symbol Report
http://www.genenames.org/cgi-bin/gene_symbol_report?g=data/
hgnc_data.php&hgnc_id=7569
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NCBI Gene
https://www.ncbi.nlm.nih.gov/gene/4629

UniProt
http://www.uniprot.org/uniprot/P35749
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